The significance of circadian phase for performance on a reward-based learning task in hamsters.
In humans and animal models, circadian modulation of learning has been demonstrated on numerous tests. However, it is unclear which aspects of the cognitive process are rhythmically regulated. In these experiments, we used a conditioned place preference task in hamsters to ask whether memory acquisition (hypothesis 1) or memory recall and performance (hypothesis 2) were subject to circadian modulation. In golden hamsters, access to a running wheel has been used as a reward to condition a place preference, but when given unrestricted access to a wheel, animals perform most of their spontaneous running within a few hours each day or circadian cycle. This suggested that either the perceived reward value of the wheel changes through the day or that the response to this reward is temporally restricted. Contrary to the hypotheses, we found that learning was not tied to the time of training nor to the time of testing, but rather animals showed a preference for a reward-paired context only at the circadian time that training had taken place. Timing is not an explicit discriminative cue in these experiments. Hence, the learning mechanism must be predisposed to register circadian time as an attribute during context learning.